Designing dendrimers for drug delivery and imaging: pharmacokinetic considerations.
Dendrimers have well-organized high branches with a layered architecture providing a series of versatile chemical modification for various purposes. Consequently, this dendrimer nanotechnology explores a new promising class of nanoscale carriers for therapeutic drugs and imaging reagents using passive and active targeting approaches. By controlling dendritic structures, the biological fate of dendrimer/dendrimer-based drugs can be significantly altered based on their intrinsic physicochemical properties, including the hydrophilicity of the unit molecules, particle size, surface charge, and modification. Accordingly, pharmacokinetic aspects play an important role in the design and development of dendrimer systems for successful in vivo application and clinical translation. This review focuses on the recent progress regarding dendritic architectures, structure-related toxicity, and critical factors affecting the pharmacokinetics and biodistribution of dendrimer/dendrimer-based drugs. A better understanding of the basic aspects of dendritic systems and their pharmacokinetics will help to develop a rationale for the design of dendrimers for the controlled delivery of drugs and imaging reagents for therapeutic or diagnostic purposes.